Purification, characterization and production of rabbit antibodies to rat liver particulate, high-affinity, cyclic AMP phosphodiesterase.
The cyclic nucleotide phosphodiesterase (EC 3.4.16) activities of a rat liver particulate fraction were analyzed after solubilization by detergent or by freeze-thawing. Analysis of the two extracts by DEAE-cellulose chromatography revealed that they contain different complements of phosphodiesterase activities. The detergent-solubilized extract contained a cyclic GMP phosphodiesterase, a low affinity cyclic nucleotide phosphodiesterase whose hydrolysis of cyclic AMP was activated by cyclic GMP and a high affinity cyclic AMP phosphodiesterase. The freeze-thaw extract contained a cyclic GMP phosphodiesterase and two high affinity cyclic AMP phosphodiesterase, but no low affinity cyclic nucleotide phosphodiesterase. The cyclic AMP phosphodiesterase activities from the freeze-thaw extract and from the detergent extract all had negatively cooperative kinetics. One of the cyclic AMP phosphodiesterases from the freeze-thaw extract (form A) was insensitive to inhibition by cyclic GMP; the other freeze-thaw solubilized cyclic AMP phosphodiesterase (form B) and the detergent-solubilized cyclic AMP phosphodiesterase were strongly inhibited by cyclic GMP. The B enzyme appeared to be converted into the A enzyme when the particulate fraction was stored for prolonged periods at -20 degrees C. The B form was purified extensively, using DEAE-cellulose, a guanine-Sepharose column and gel filtration. The enzyme retained its negatively cooperative kinetics and high affinity for both cyclic AMP and cyclic GMP throughout the purification, although catalytic activity was always much greater for cyclic AMP. Rabbit antiserum was raised against the purified B enzyme and tested via a precipitin reaction against other forms of phosphodiesterase. The antiserum cross-reacted with the A enzyme and the detergent-solubilized cyclic AMP phosphodiesterase from rat liver. It did not react with the calmodulin-activated cyclic GMP phosphodiesterase of rat brain, the soluble low affinity cyclic nucleotide phosphodiesterase of rat liver or a commercial phosphodiesterase preparation from bovine heart. These results suggest a possible interrelationship between the high affinity cyclic nucleotide phosphodiesterase of rat liver.